EVENT- FOR-CHANGE ORIENTED INFORMATION DISPLAY METHOD AND 
INFORMATION PROCESSING SYSTEM USING THE SAME METHOD 



BACKGROUND OF THE INVENTION 

The present invention relates generally to an information 
display method and an information display system. The present 
invention relates more particularly to a display technology 
suited to displaying the information on an information terminal 
of which a high-speed scroll is required such as a personal 
computer, a personal digital assistant (PDA) , amobile telephone , 
a car navigation system, a TV etc, and also on an information 
terminal restricted to a small-sized screen. 

What is known as this type of information display method 
may be a display processing method disclosed in Japanese Patent 
Application Laying-Open Publication No . 8-212038 . According to 
this di splay process ingmethod, lists for managing a multiplicity 
of items of data and documents are displayed efficiently. This 
method is capable of performing a quick display by decreasing 
a data transfer frequency related to scrolling when displaying 
the data large enough to exceed a range of the screen. 

There arise, however, the following problems inherent in 
the conventional information display technologies including the 
technology disclosed in the Publication given above. 

To be specific, for example, a display area is required 
to be moved by manipulating a cursor etc in order to refer to 
a tremendous amount of documents and data on Browsers and edit 
windows. It is preferable to move the display area fast. This 



simple scheme of moving the display area does not make it possible 
to simultaneously attain a purpose of confirming its contents. 
For instance, if provided with such a function that the screen 
transits at a high speed when the cursor key continues to be 
pressed, it becomes more difficult to confirm the contents due 
to the fast screen transition . Further , in the case of a handheld 
terminal having a smaller display area than on a normal personal 
computer, the request for the fast scroll could not be compatible 
with the request for facilitating the grasp of the contents. 

Moreover, in the case of a function such as selecting a 
specified block for editing the information (a manipulating 
function such as cut & paste of the text information and image 
data) , if the selected block extends to a range broad enough 
to exceed one screen, the problem is that contents of the whole 
selected block are hard to grasp. 

SUMMARY OF THE INVENTION 

It is a primary object of the present invention, which 
was devised to obviate the problems inherent in the prior art 
described above, to provide an information display method and 
an information display system that are capable of facilitating 
a grasp of display contents when moving a large quantity of 
information by , e.g. , scrolling on the same screen (or the same 
window). Namely, the present invention aims at providing a 
display technology capable of facilitating the grasp of the 
information in the case of scroll-moving the information at a 
high speed and selecting a broad block of information. 
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To accomplish the above object, according to one 
aspect of the present invention, an information display method 
according to the present invention comprises a step (S132) of 
displaying information in a predetermined display area, a step 
5 (S110) of detecting a manipulation of changing a display block 
of the information displayed in the display area, and a step 
(S300, S400, S500, S600, S700, S800) of displaying the 
information by changing an attribute in accordance with the 
detection of the changing manipulation. 
#•1 10 Herein, the predetermined display area includes, for 

i£ example, a screen, a window etc for displaying an image and a 

m 

% text. Further, the manipulation of changing the display block 

is defined as, e.g. , changing a range where the information is 

y = 

displayed, and includes moving the display block by scrolling 

St 

15 etc. 

w § 

fil According to another aspect of the present invention, an 

y a 

□ information display method comprises a step (S110, S131) of 

selecting a part of information from processing target 
information, a step (S802)of calculating a size of the part of 

20 information, and a step (S803, S804)of changing an attribute 
of the information, wherein if the size of the selected part 
of information exceeds a size with which the information can 
be displayed within a predetermined display area, the selected 
part of information is displayed (S805) within the display area 

25 by changing the attribute of the part of information or 

information in an area that contains this part of information. 
According to still another aspect of the present invention , 



an information processing system comprises a display control 
unit (4, 5) for displaying processing target information in a 
predetermined display area, a detection unit (7, 8) for detecting 
a manipulation of changing a display block of the information 
5 displayed in the display area, and a display information control 
unit (1) for getting the information displayed in the display 
area by changing an attribute in accordance with the detection 
of the changing manipulation. 

Preferably, the attribute may be a display size of each 
fn 10 of elements structuring the information, or a pitch between the 
^ elements structuring the information. Herein, the structuring 

^ 3 elements of the information are characters or images etc of the 

I"** text information. Further, the display size of each of the 

CO structuring elements of the information is , e.g., a display size 

C3 15 of the character or the image. Moreover, the pitch between the 

m 

rU structuring elements of the information is , e . g . , a pitch between 

p the characters or the images . 

piss 

Preferably, the display information control unit (1) may 
scale down the display size or the pitch defined as the attribute 

20 smaller than in a normal display state for displaying the 
information in the predetermined display area. 

. Preferably, the display information control unit (1) may 
get the information displayed in a way that changes the attribute 
in a direction of changing the display block. 

25 Preferably, the information may be text information, the 

structuring elements may be characters of the text information, 
and the display information control unit (1) , during the changing 
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manipulation , may get the text information displayed in different 
character sizes or at different character pitches between one 
or more specified lines within the display area and lines other 
than the specified lines , or between one or more specified columns 
5 within the display area and columns other than the specified 
columns, or between specified segments in the display area and 
a region excluding the specified segments. 

Preferably, the display information control unit (1) , 
during the changing manipulation, may get the information 
10 displayed in a way that sets a different attribute corresponding 
to a position in the display area. 

Preferably, the display information control unit (1) , during 
the changing manipulation, may get the information with the 
changed attribute displayed in a partial space within the 
W 15 predetermined display area, and gets the same information 
m displayed with a different attribute in other space within the 

£3 display area. 

Preferably, the display information control unit (1) , 
during the changing manipulation, may get the information with 
20 the changed attribute displayed in the predetermined display 
area, and gets the same information displayed with a different 
attribute in a display area different from the former display 
area . 

Preferably, the display information control unit (1) may 
25 set the attribute on the basis of a speed at which the display 
block is changed. 

Preferably, the information may be text information, and 
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the structuring elements may be characters of the text 
information. 

According to a further aspect of the present invention, 
an information processing system comprises a manipulation unit 
(7, 8) for selecting a part of information from processing target 
information, a calculation unit (1) for calculating a size of 
the part of information, and an attribute changing unit (1) for 
changing an attribute of the information, wherein the attribute 
changing unit (1) , if the size of the selected part of information 
exceeds a size with which the information can be displayed within 
a predetermined display area, gets the selected part of 
information displayed within the display area by changing the 
attribute of the part of information or information in an area 
that contains this part of information. 

According to a still further aspect of the present 
invention, there is provided a readable-by-computer recording 
medium recorded with a program executed by a computer to actualize 
any of the functions given above. The present invention can 
be embodied in such a way that the computer executes this program, 
thereby functioning as the information processing system for 
displaying the information. 

According to the present invention, the screen may include 
a window in a multi-window system of the computer in addition 
to the screen itself as a display screen of the display device. 

As discussed above, according to the present invention, 
during the movement of the display block, the information is 
displayed in a way that changes the attribute, e.g. , a display 
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size of the display target, information, thereby facilitating 
the grasp of the information. 

Further, according to the present invention, the block 
of information is selected, and, if this block information is 
5 large enough to exceed a displayable size within one screen, 
a size of this block of information or of a display area containing 
this block of information is scaled down, whereby the selected 
block of information is displayed within one screen. This 
facilitates the grasp of a content of the selected block of 
m 10 information. 



m 



GO 



^ FIG. 2 is a diagram showing a structure of a program in 

Cj the embodiment of the present invention; 

FIG. 3 is a conceptual diagram showing a screen display 
method; 

20 FIG. 4 is a conceptual diagram showing the screen display 

method; 

FIG. 5 is a conceptual diagram showing the screen display 
method; 

FIG. 6 is a conceptual diagram showing the screen display 
25 method ; 

FIG. 7 is a conceptual diagram showing the screen display 
method; 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing an architecture of an 
information processing system in an embodiment of the present 



W 15 invention; 

in 
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FIG. 8 is a conceptual diagram showing the screen display 
method; 

FIG. 9 is a conceptual diagram showing the screen display 
method ; 

FIG. 10 is a conceptual diagram showing the screen display 
method ; 

FIG. 11 is a conceptual diagram showing the screen display 
method; 

FIG. 12 is a view showing a display example of moving a 
screen by scrolling; 

FIG. 13 is a view showing a display example of how a range 
is specified; 

FIG. 14 is a flowchart showing a display process; 

FIG. 15 is a flowchart showing a process of obtaining a 
key event; 

FIG. 16 is a flowchart showinga display process of changing 
a character size at the same scaling factor within the screen; 

FIG. 17 is a flowchart showing a modified example of the 
display process of changing the character size at the same scaling 
factor within the screen; 

FIG. 18 is a flowchart showing a focus line emphasized 
display process; 

FIG. 19 is a flowchart showing a modified example of the 
focus line emphasized display process; 

FIG. 20 is a flowchart showing an intra screen stepwise 
scale-down display process; 

FIG. 21 is a flowchart showing a modified example of the 



intra screen stepwise scale-down display process; 

FIG. 22 is a flowchart showing an intra screen curvilinear 
scale-down display process; 

FIG. 23 is a flowchart showing a selected block display 
process ; 

FIG. 24 is a conceptual diagram showing a method of updating 
data on a VRAM 4 ; 

FIG. 25 is a conceptual diagram showing a method of updating 
data on a VRAM 4; 

FIG. 2 6 is a view showing a method of displaying segments 
selected from lines of text information; and 

FIG. 27 is a view showing a modified example of the method 
of displaying segments selected from the lines of text 
information . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

An information processing system in a preferred embodiment 
of the present invention will hereinafter be described with 
reference to FIGS. 1 through 27. FIG. 1 is a diagram showing 
an architecture of an information processing system in the 
embodiment of the present invention . FIG . 2 is a diagram showing 
a structure of a program executed by a CPU 1 shown in FIG. 1. 
FIGS . 3 through 11 are diagrams each showing a concept of a method 
of displaying a screen on a CRT 6 in the information processing 
system in the present embodiment. FIGS. 12 and 13 show display 
examples of the screen in the information processing system in 
the present embodiment. FIGS. 14 to 23 are flowcharts each 
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showing display steps based on the program executed by the CPU 

1. FIGS. 24 and 25 are diagrams each showing a concept of a 
method of updating the data on the VRAM 4 shown in FIG . 1 . FIGS . 
26 and 27 show examples of the display screen with a function 
of selecting a partial area from text information. 

Architecture of Information Processing System> 
FIG. 1 is the diagram showing the architecture of this 
information processing system. This information processing 
system includes a hard disk 3 for recording the program and the 
data, a memory 2 for temporarily storing the program and the 
data , and the CPU 1 for executing the program stored in the memory 

2. The information processing system further includes the CRT 

6 for displaying the data outputted by the CPU 1 , the VRAM 4 
for temporarily storing the data displayed, a CRT controller 
5 for reading the data from the VRAM 4 and transferring and 
displaying the read-out data to and on the CRT 6, a keyboard 

7 for a user to manipulate the present information processing 
system, and a mouse for the user to manipulate it (each of the 
keyboard 7 and the mouse 8 corresponds to a manipulation unit) . 

FIG. 2 illustrates the structure of the program executed 
by the CPU 1. According to the information processing system 
in this embodiment, the CPU 1 executes 3-tiered programs such 
as an information processing program 10 (which is a so-called 
application program) , an OS 11 and device drivers 12 as shown 
in FIG. 2, thereby providing a function of displaying text 
information and an image. 

The information processing program 10 functions to read 



pieces of information stored in the hard disk 3 and the memory 
2, and display these pieces of information as they are or with 
an addition of some changes specified by the user as text 
information and image on the CRT 6. This information processing 
program 10 corresponds to a user interface module such as a word 
processor, a text editor, E-mail browsing software , spreadsheet 
software, directory management software, database management 
software etc. 

The OS 11 functions to control the information processing 
system in this embodiment, thereby providing an environment where 
the information processing program 10 is executed. 

The device drivers 12 are categorized as programs for 
controlling the hardware such as the CRT 6, the hard disk 3, 
the keyboard 7 and the mouse 8 in accordance with instructions 
given from the OS 11. 

<Outline of Display of Text Information> 

FIGS. 3 through 6 each show an outline of the screen 
displayed on the CRT 6 provided in the information processing 
system in this embodiment. The information processing program 
10 executed by the CPU 1 reads text data from the hard disk 3, 
then creates display data shown in FIGS . 3 through 6 , and displays 
the display data on a window 29 of the CRT 6 through the device 
drivers 12. The window 29 may be herein defined as one screen 
partially configuring a multi-window system incorporated into 
the OS 11. 

For example, when the user operates a text file by use 
of the text editor, display source data 30 shown in FIG. 3 are 



transferred to the memory 2 from the hard disk 3, and some pieces 
of the data 30 are displayed as a display screen before being 
moved on the CRT 6. In the case of browsing all of contents 
of the display source data 30 , the user presses a shift key (with 
5 an arrowhead) of the keyboard 7 or manipulates an unillustrated 
scroll bar in the window 29 with the mouse 8. With this 
manipulation, the user moves a display block (range) and thus 
displays the display source data 30 as screens in sequence. This 
manipulation is called a scroll. The information processing 
p 10 program 10 provides the user with the function of scrolling the 
.fg text information by use of the keyboard 7 or the mouse plus the 

i~ scroll bar in the window 29. 

zi'tzz 

^ According to the conventional information processing 

fn 

program, a document, the text and the image are displayed based 
TZ 15 on a set format (such as a character pitch and a line pitch) , 

|J a character font size, an image size, a display scale-down ratio 

yi 

W (zoom) that can be set by the application and a resolution of 

the screen. This kind of conventional display mode is termed 
a normal display mode. 

20 In the thus configured information processing system, when 

scrolling a large quantity of display information, it becomes 
more convenient as a speed of the scroll movement is higher. 
If this scroll movement is performed at a high speed, however, 
it is difficult to grasp a content of the display information 

25 which is in the process of being scrolled. 

For overcoming a contradiction between the high-speed 
scroll and the grasp of the content, the information processing 



system in this embodiment performs the screen display as shown 
in FIGS. 3 through 6. 

An arrowhead 35 indicates a scroll direction in FIG. 3. 
When the user executes consecutive scrolling in the direction 
5 of the arrowhead 35 in FIG . 3 , the information processing program 
10 detects this user's event through the device driver 12b 
corresponding to the keyboard 7 or the device driver 12c 
corresponding to the mouse 8 and the OS11 . Then, the information 
processing program 10 moves the display block of the display 
10 source data 30 in the direction of the arrowhead 35. If the 
moving operation is consecutive, the text information (a part 

rn 

of the display source data 30) on the screen is consecutively 

S5C3 

\Z scrolled. 

™ At this time, the information processing program 10 

M 15 displays on-movement display screens 32 - 34 corresponding to 
m predetermined set modes. Note that a change operation, for 

O example, an operation of changing the block in which to display 

the display target information is referred to as a moving 
operation in this embodiment. 
20 On the display screen 32 that is in the process of being 

moved, the characters on the screen (on the window for displaying 
the text information) are scaled down uniformly at a 
predetermined scaling factor. The screen on which to display 
a block of 11111 - 33333 is thereby extended to a display block 
25 of 11111 ~ 66666, and the data are scrolled in the direction 
of the arrowhead 35 in this state. 

On the on-movement display screen 33, the characters 



excluding the line of 66666 are scaled down at the predetermined 
scaling factor and thus displayed. On the other hand, the 
forehead line of 66666 in the moving direction on the screen 
is displayed as it is without being scaled down. The forehead 
line in this mode in the moving direction on the screen is called 
a focus line . The focus line is a line on which the user especially 
focuses during the scroll . According to the present information 
processing program 10, the user is able to specify the number 
of lines (N-lines) including the focus line which are not scaled 
down. On the display screen 33 in FIG. 3, the number of lines 
is specified such as N = 1. A predetermined number of lines 
including the focus line with no character scale-down, correspond 
to "one or more specified lines". 

On the on-movement display screen 34, the characters are 
displayed in a way that changes stepwise the scaling factor in 
the moving direction of the display block as indicated by the 
arrowhead 35. In this embodiment, a display process of thus 
changing stepwise the scaling factor may include a mode of 
changing the scaling factor rectilinearly , and a mode of changing 
the scaling factor curvilinearly . 

FIG . 4 shows a case where the moving direction is set upward 
as indicated by an arrowhead 45. In this case also, a 
bef ore-movement display screen 41 is displayed as on the 
on-movement display screens similarly when scrolled in the 
downward direction described above. On an on-movement display 
screen 42 , the characters on the screen are scaled down uniformly 
at a predetermined scaling factor. Further, on an on-movement 
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display screen 43, the lines excluding a predetermined number 
W N" of lines (the number-of-lines N can be separately specified 
by the user, and is set such as N = 1 on the display screen 43 
in FIG. 4) including the focus line, are scaled down . Moreover, 
on an on-movement display screen 44 , the scaling factor is changed 
stepwise in the moving direction of the display block. 

FIG. 5 shows a case where the moving direction is set 
rightward as indicated by an arrowhead 55. In this case also, 
a bef ore-movement display screen 51 is, as in the case described 
above, displayed as on-movement display screens 52-54. On 
the on-movement display screen 52, the characters on the screen 
are scaled down uniformly at a predetermined scaling factor. 
Further , on an on-movement display screen 53 , the lines excluding 
a predetermined number "N" of columns (the number-of-columns 
N can be separately specified by the user, and is set such as 
N = 1 on the display screen 53 in FIG. 5) including focus columns 
(line ends indicated by PPPPP in the moving direction of the 
screen) , are scaled down. Moreover, on an on-movement display 
screen 54, the scaling factor is changed stepwise in the moving 
direction of the display block. 

FIG. 6 shows a case where the moving direction is set 
leftward as indicated by an arrowhead 65. In this case also, 
a bef ore-movement display screen 61 is, as in the case described 
above, displayed as on-movement display screens 62-64. On 
the on-movement display screen 62, the characters on the screen 
are scaled down uniformly at a predetermined scaling factor. 
Further, on an on-movement display screen 63 , the lines excluding 
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a predetermined number "N" of columns (the number-of-columns 
N can be separately specified by the user, and is set such as 
N = 1 on the display screen 63 in FIG. 6) including focus columns 
(line ends indicated by MMMMM in the moving direction of the 
5 screen) , are scaled down. Moreover, on an on-movement display 
screen 64, the scaling factor is changed stepwise in the moving 
direction of the display block. 

FIG. 12 shows a manipulation example in which the text 
information is actually scrolled, and the character on the screen 
p 10 are scaled down uniformly at a predetermined scaling factor in 
S the information processing system for performing the display 

jg described above. When the information displayed as on a screen 

^ 85 before being moved is scrolled downward on the screen, the 

y information is scaled down as on a screen 86 , and a display block 

!5 is thus extended. The scrolling proceeds in this state, and, 

■s£ : a 

**** after the scroll , the information is displayed again in the normal 

l3 character size as on a screen 87. 

FIG. 13 shows a function of selecting a partial area in 
the text information as other function of the information 
20 processing system in this embodiment. This function 

corresponds to a before-cut manipulation with respect to, e.g. , 
cut & paste. If a block to be selected is beyond one screen 
in the manipulation of selecting this partial area, the 
information processing system in this embodiment scales down 
25 the character size till the block does not exceed one screen, 
and the whole selected block is thus displayed (that is a screen 
89 shown in FIG. 13) . 
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Referring to FIG. 13, the selected partial area takes a 
rectangular shape. By contrast, as shown in FIG. 26, in the case 
of a shape other than the rectangular shape wherein a partial 
area 97 starts midways of a line and ends midways of a line, 
the character size may similarly be scaled down so that a 
rectangular display area 98 containing the selected area does 
not exceed one screen. 

<Data Processing Example> 

An operation of the information processing system in this 
embodiment will be explained referring to FIGS. 14 through 25. 

FIGS. 14 to 16, 18, 20, 22 and 23 are flowcharts each showing 
processes of the information processing program 10 executed by 
the CPU 1. 

FIG. 14 is the flowchart showing an outline of the whole 
processes of the information processing program 10 executed 
corresponding to events each occurred with a user ' s key or mouse 
manipulation (which will be called key events) . 

To start with, the information processing program 10 
obtains the key event (step 110 that will hereinafter be 
abbreviated to SI 10) . The obtainment of the key event may be 
defined as a process of detecting a type of the key event occurred 
and the number of occurrences thereof. 

FIG. 15 shows details of the key event obtaining process. 
To begin with, the information processing program 10 initializes 
a parameter KeyCount for counting the number of the key events 
to"l" (Sill) . Next, the information processingprogram 10 waits 
till the key event is obtained (S112) . When the key event occurs , 
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the information processing program 10 judges whether or not 
KeyCount is equal to or larger than 10 (S113) . If Key Count is 
less than 10, the information processing program 10 judges 
whether or not the moving manipulation of the display block is 
being performed (whether or not, for example, the key is being 
pressed or the scroll bar is being manipulated) (S14) . Then, 
the information processing program 10 counts up KeyCount if the 
moving manipulation of the display block is being performed 
(S115) . Thereafter, the information processing program 10 
returns the control to S112. 

Whereas if the moving manipulation of the display block 
is not being performed, the information processing program 10 
informs a higher-order module of the key event type and KeyCount , 
and proceeds to S130. 

While on the other hand, if KeyCount is 10 or larger (S113) , 
the information processing program 10 finishes the process of 
obtaining the key event informs the higher-order module of the 
key event type and KeyCount. Then, the information processing 
program 10 advances to S130. 

After executing the key event process, the information 
processing program 10 judges whether or not a movement of the 
screen display block (which will hereinafter be referred to as 
a screen transition) occurs due to this key event (S130) . If 
the screen transition occurs , the information processingprogram 
10 executes processes in S300 ~ S700 diverting from S140 - S170 
and subsequent to the display during the screen transition. 

If the event is an end of the screen transition, the format 



is set back to the character size, the line pitch and the column 
pitch before the screen transition, and the text information 
after the end of the transition is displayed (S300) . Thereafter, 
the information processing program 10 loops the control back 
to S110. 

Whereas if the event is not the end of the screen transition , 
i.e. , if the event is the movement of the screen display block, 
the information processing program 10 executes any one of the 
processes in S400 ~ S700 in accordance with a preset processing 
mode. This processing mode is recorded as a flag for indicating 
the same processing mode in the memory 2. 

<Display of Changing Character Size at Same Scaling factor 

within Screen> 

If the set processing mode is a display at the same scaling 
factor within the screen, the information processing program 
10 scales down the character size, the line pitch and the column 
pitch of the text information at a predetermined fixed scaling 
factor, scrolled on the screen with the screen transition (S400) . 
A display at this time is shown by way of the screen 32 in FIG. 
3. Further, details of this process are shown in the flowchart 
in FIG. 16. 

At first, the information processing program 10 judges 
whether a change in content of the display due to the screen 
scroll is a first event or one of second and subsequent events 
of the consecutive screen transitions (S401) . 

If judged to the first event of the screen transition, 
the information processing program 10 changes (scales down) the 
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text information on the screen now being displayed at the fixed 
scaling factor and thus displays the scaled down text information 

(S402) . As a result, blanks are formed on the screen, and hence 
the information processing program 10 counts the number of lines 

(or the number of columns, which is hereinafter the same) of 
the text information displayed in those blanks (S403) . In this 
case, the number of lines supplementing the blanks can be 
calculated based on the character size after being scaled down 
at the fixed scaling factor. 

Next, the information processing program 10 obtains the 
text information ranging to a line count corresponding to the 
blanks in the moving direction of the screen transition (S404) . 
Subsequently, the information processing program 10 scales down 
the character size, the line pitch and the column pitch of the 
thus obtained text information similarly at the predetermined 
fixed scaling factor (S406) . 

Based on what has been done above, the information 
processing program 10 updates the VRAM 4 with the display data 
scaled down (S407) . The data on the VRAM 4 are displayed on 
the CRT 6 (S408) . The device driver 12 executes updating the 
VRAM 4 and displaying on the CRT 6 through the OS 11 in accordance 
with indications given from the information processing program 
10. 

FIG. 24 shows a process of developing the text information 
in the display block on the VRAM 4 . The device driver 12 receives 
the text information corresponding to 1111 - 5555 from the 
information processing program 10 , and develops the display data 
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in a bitmap format in coordinate positions ( (XO, YO) ~ (X3 , Y3) ) 
on the VRAM 4 which correspond to the display positions on the 
CRT 6. 

On the other hand, in the process in S401, if the screen 
5 transition is judged to be one of the second and subsequent events , 
the screen transition continues, and a continuous process is 
executed (S405) . Namely, with the movement of the display block , 
the data of the lines (or columns) in positions opposite to the 
moving direction among pieces of data displayed at the present, 
10 are deleted from the display block. Next, the text information 
positioned m the moving direction is obtained, 
jg The process of changing the character size, the line pitch 

%Z and the column pitch of the thus updated text information in 

is? - 

^ the display block, is executed (S406) . Then, the VRAM 4 is 

^ 15 updated (S407) , and a screen output is executed (S408) . 

*?f Thereafter, the control is again returned to the obtainment of 

in 

£3 a next key event (S120, S112) . 

With those processes executed, the character size, the 
line pitch and the column pitch are scaled down as on the display 
20 screen 32 in FIG. 3, the display screen 42 in FIG. 4, the display 
screen 52 in FIG. 5 or the display screen 62 in FIG. 6 with the 
result that the display block is extended, and then the text 
being scrolled is displayed. 

<Emphasized display of Focus Line (Column) > 
25 If the set process mode is an emphasized display of the 

focus line, the character size, the line pitch and the column 
pitch of the lines excluding the predetermined number of lines 




(N-lines) containing the focus line, are scaled down at the 
predetermined fixed scaling factor. Then, the focus line is 
enhanced and displayed as seen on the on-movement display screen 
33 in FIG. 3 or the on-movement display screen 43 in FIG . 4 (S500) . 
5 This is the case where the moving directions of the display block 
are set upward and downward. Similarly when the moving 
directions are set rightward and leftward, the line pitch and 
the column pitch of the lines excluding the predetermined number 
of lines (N-lines) containing the focus line, are scaled down 
p 10 at the predetermined fixed scaling factor. Then, the focus line 
p is enhanced and displayed as seen on the on-movement display 

tn 

jg screen 53 in FIG. 5 or the on-movement display screen 63 in FIG. 

2"' The number-of-lines (or number-of -columns) N with no 

15 scale-down is specified beforehand by the user. The case where 

yn 

Pi 5 

!^ N = 1 is exemplified as on the display screen 33 etc that is 

1,3 beingmoved in FIG . 3 . The focus line and its vicinity are thereby 

enhanced and thus displayed. Details of this process are shown 
in the flowchart in FIG. 18. 
20 Referring to FIG. 18, as in the case of FIG. 16, the 

information processing program 10 judges whether the change in 
content of the display due to the screen scroll is the first 
event or one of second and subsequent events of the consecutive 
screen transitions (S501) . 
25 If judged to the first event of the screen transition, 

the information processing program 10 changes (scales down) the 
text information on the screen now being displayed at the fixed 
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scaling factor and thus displays the scaled down text information 
(S502) . As a result, blanks are formed on the screen, and hence 
the information processing program 10 counts the number of lines 
(or the number of columns) of the text information displayed 
in those blanks (S503) . In this case, unlike the case taking 
the same scaling factor within the screen in FIG. 16, the 
information processing program 10 counts the lines by the 
predetermined number-of-lines N (or the columns by the 
predetermined number-of-columns N) preset by the user among the 
lines supplementing the blanks with the normal character size 
with no scale-down . 

Next, the information processing program 10 obtains the 
text information ranging to a line count corresponding to the 
blanks in the moving direction of the screen transition (S504) . 
Subsequently, the information processing program 10 creates the 
display data of the N-lines (N-columns) from the head in the 
screen transit direction in the text information obtained with 
the normal characters of which the character size , the line pitch 
and the column pitch are not scaled down. Further, the 
information processing program 10 creates the display data of 
other lines after the N-lines (other columns after the N-columns) 
with the characters scaled down at the predetermined scaling 
factor (S506) . Then, the information processing program 10 
updates the VRAM 4 with the created display data (S507) . The 
data on this VRAM 4 are displayed on the CRT 6 (S508) . 

On the other hand, in S501, if the screen transition is 
judged to be one of the second and subsequent events, the screen 



transition continues, and the continuous process is executed 
(S505) . Namely, with the movement of the display block, the 
data of the lines (or columns) in last positions opposite to 
the moving direction among pieces of data displayed at the present , 
5 are deleted from the display block. Next, the text information 
positioned in the moving direction is obtained. 

With respect to the thus updated text information in the 
display block, in the same way as the above-mentioned, the 
information processing program 10 creates the display data of 
Q 10 the N-lines (N-columns) from the head in the moving direction 
m with the normal character font that is not scaled down . Moreover , 

on 

jp the information processing program 10 creates the display data 

Pi 

of the lines after the N-lines (the columns after the N-columns) 

m 

by scaling down them at the predetermined scaling factor (S506) . 

Si 

15 Further, the VRAM 4 is updated (S507) , and the screen output 

yj 

?.z is executed (S508) . Thereafter, the control is again returned 

m 

S3 to the obtainment of a next key event (S120, S112) . 

With these processes executed, the text information being 
scrolled is displayed with the normal character size with no 
20 scale-down of only the predetermined N-lines containing the focus 
line as on the display screen 33 in FIG. 3 and the display screen 
43 in FIG. 4 (FIGS. 3 and 4 show the case where N = 1) . This 
is the same with respect to a case where the moving directions 
are set sideways as on the display screen 53 in FIG. 5 or the 
25 display screen 63 in FIG. 6. 

<Intra Screen Rectilinear Scale-down Display Process and 
Intra Screen Curvilinear Scale-down Display Process> 
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If the set process mode is an intra screen rectilinear 
scale-down display, as shown on the display screen 34 being moved 
in FIG. 3 and the screen 54 being moved in FIG. 5, the character 
size, the line pitch and the column pitch are scaled down and 
displayed on the line unit (or column unit) in the direction 
opposite to the scroll direction. Details of this process are 
shown in the flowchart in FIG. 20. 

Processes in FIG. 20 are substantially the same as the 
processes in FIG. 16, however, the process in S602 is different 
from S402 in FIG. 16, and the process in S605 is different from 
S405 in FIG. 16. 

That is, the processes in FIG. 16 are executed in such 
a mode that the character size, the line pitch and the column 
pitch are the same within the screen. The processes in FIG. 
20 are executed in a mode of being displayed with the characters 
of which those values become smaller in the direction opposite 
to the moving direction. 

If the set process mode is the intra screen curvilinear 
scale-down display, the character size, the line pitch and the 
column pitch are curvilinearly scaled down in the moving 
direction, and the text information is thus displayed. Details 
of this process are shown in FIG. 22. 

To start with, the information processing program 10 
obtains the text information of the lines (or the columns, which 
is hereinafter the same) that should be added to the display 
block in the scroll direction (S701) . 

A position of the head line among the added lines is set 



as a center of a normal distribution, and the character size, 
the line pitch and the column pitch are not scaled down (S702) . 
Further, with respect to the lines after the head line which 
are positioned in the opposite direction to the scroll direction 
5 on the screen, the character size, the line pitch and the column 
pitch are scaled down in accordance with a distribution curve 
of the normal distribution, and the display data are thus created 
(S703) . In this case, a spread of the normal distribution is 
determined based on a line count corresponding to a standard 

p 10 deviation retained as a parameter specified by the user in the 

gg memory 2 . 

Based on the display data described above, the VRAM 4 is 

RJ 

updated (S704) , and the data are displayed on the CRT 6 (S705) . 

f ft 

* cf <Text Information Selecting Manipulation> 

|i 15 It is judged in a process in S130 of the flowchart in FIG. 

jjjj] 14 that the user's manipulation is not the movement of the screen 

W display block (not the screen transition) , and it is judged next 

whether or not the manipulation is a text information selecting 
manipulation (S131) . If not the text information selecting 
20 manipulation, the information processing program 10 in the 
information processing system in this embodiment keeps the 
display area on the screen as it is (S132) . Thereafter, the 
information processing program 10 loops the control back to SI 10 . 
Whereas if being the text information selecting 
25 manipulation , the character size etc is scaleddown corresponding 
to a block size thereof (S800) . Details of this process are 
shown in the flowchart in FIG. 23. 
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Tobeginwith, the information processingprogram 10 judges 
whether the event is an end of the text information selecting 
manipulation or not (S801) . If being the end of the selecting 
manipulation, the information processing program 10 sets the 
5 character size etc back to the normal size (S804) . Thereafter, 
the information processing program 10 generates the display data 
from the selected text information by use of the characters having 
this size, and updates the VRAM 4 (S805) . Further, the data 
of the VRAM 4 are outputted to the screen (S806) . 

Q 10 Whereas if not the end of the selecting manipulation , the 

& 

gg information processing program 10 obtains a line count selected 

ft 

j£ (S802) . Next, the information processing program 10 calculates 

pi J 

a scaling down scaling factor at which the text information 
* w corresponding to this line count is displayed on the screen (S803) . 

j 8 - 15 Next, the inf ormationprocessingprogram 10 generates the display 

ni 

data from the selected text information by use of the characters 

-EST I, 

W of which the size is determined based on this scaling factor, 

and updates the VRAM 4 (S805) . Moreover, the data of the VRAM 
4 are outputted to the screen (S806) . 

20 <Effects of Embodiment> 

As discussed above, according to the information 
processing system in this embodiment, when performing the screen 
transition such as scrolling etc, the character size is scaled 
down, whereby the text information in the broader range than 

25 normal is displayed on the screen. Therefore, this makes it 
easier to grasp the contents of the text information that is 
being scrolled. In that case, the text information of the 
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predetermined number-of-lines N containing the focus line or 
the predetermined number-of-columns N containing the focus 
column, may be displayed with the characters having the normal 
character size, and may also be displayed with the characters 
of which the lines or the columns other than those predetermined 
are scaled down at the predetermined scaling factor. This mode 
enables the user to enhance the newly displayed line (or column) 
about which the user has the highest concern during the scroll. 

Moreover, the text information may also be displayed with 
the characters of which the character size is scaled down 
rectilinearly in the direction opposite to the scroll direction. 
In this mode, the character size is scaled down stepwise from 
the focus line or column about which the user has the concern, 
thereby preventing the character size from being scaled down 
extremely and abruptly. Further, the characters may also be 
scaled down at a curvilinear variation rate as in the normal 
distribution. This mode makes it feasible to display the focus 
line or column and its vicinity in enhancement with a natural 
variation . 

Furthermore, the information processing system in this 
embodiment, if the selected block when selecting the text 
information exceeds one screen, scales down the character size 
enough to be embraced within one screen and thus displays the 
text information. This makes it easier to grasp the contents 
in the selected block and to confirm the selected block on the 
occasion such as cut & paste etc. 

<Modified Example> 



In the embodiment discussed above, the scaling factor for 
scaling down the character size is one of the predetermined fixed 
values without depending on the key manipulation . The character 
size, the line pitch and the column pitch may also be set based 
5 on speeds of the key manipulation and of the scroll manipulation 
of the mouse 8 or a moving velocity of the screen and so on. 
For instance, when detecting the user's event such as 
consecutively pressing the key (arrowhead key) for specifying 
the movement of the screen, the scaling factor of scaling down 
fJ3 10 the character may be set smaller as the time for consecutively 
rg pressing the key becomes longer. Further, the scaling factor 

m 

£z of scaling down the character may be set smaller as the scroll 

ill 

£ft manipulation of the mouse 8 gains a higher speed. This can be 

63 

g applied to each of the case of scaling down the character at 

l?j 15 the same scaling factor within the screen as on the display screen 

T T B 

|^ 32 , 33 or 34 shown in FIG . 3 , the case of scaling down the characters 

r: of the lines excluding the predetermined number of lines 

containing the focus line, and the case of scaling down the 
character stepwise (rectilinearly or curvilinearly) . 
20 FIG. 17 shows an example of the process of changing the 

character size corresponding to the time of consecutively 
pressing the key (which is the number of key events detected 
by the CPU 1) in the process of changing the character size at 
the same scaling factor within the screen. That is, the 
25 information processing program 10 stores the memory 2 with the 
predetermined scaling factor per parameter corresponding to the 
number of key events as a scaling factor of the character size. 
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Then, in the process in S422 or S426, the information processing 
program 10 changes the character size by use of the scaling factor 
stored per parameter corresponding to the number of key events 
when manipulated. 

FIG. 19 shows an example of the process of changing the 
character size corresponding to the time of consecutively 
pressing the key (which is the number of key events detected 
by the CPU 1) when scaling down the lines other than the 
predetermined number-of-lines N containing the focus line (the 
columns other than the predetermined number-of-columns N 
containing the focus column) in the focus line (and focus column) 
emphasized display. To be more specific, the information 
processingprogram 10 stores , as a scaling factor of the character 
size , the predetermined scaling factor beforehand per parameter 
(ensured in the memory 2) corresponding to the number of key 
events. Then, the information processing program 10 changes 
the character size by use of the scaling factor stored per 
parameter corresponding to the number of key events when 
manipulated in the process in S522 or S525. 

FIG. 21 shows an example of the processing of changing 
the character size corresponding to the time of consecutively 
pressing the key (which is the number of key events detected 
by the CPU 1) in the case of displaying in a way that rectilinearly 
scales down the character size within the screen. More 
specifically, the information processing program 10 stores the 
memory 2 beforehand with the predetermined scaling factor as 
a scaling factor of the character size per parameter 



corresponding to the number of key events . Then , the information 
processing program 10 changes the character size by use of the 
scaling factor stored corresponding to the number of key events 
when manipulated in the process in S622 or S625. 

Note that there may be used a method of calculating the 
scaling factor uniquely from the number of key events on the 
basis of a specified calculation formula (function) other than 
the method (a table lookup method) of storing the scaling factor 
per parameter different corresponding to the number of key events 
as described above. 

This embodiment has dealt with the character size changing 
display at the same scaling factor within the screen, the focus 
line (focus column) emphasized display, the intra screen 
rectilinear scale-down display process and the intra screen 
curvilinear scale-down display process as shown on the display 
screen being moved in FIGS. 3 to 6 . The present invention is 
not, however, limited to those display modes. For instance, 
the display modes shown in FIGS. 7 through 11 may also be taken 
for facilitating the grasp of the contents of the text information 
being scrolled. 

Referring to FIG. 7, three lines containing the focus line 
are displayed with the characters having the normal character 
size during the downward scroll , while the lines other than these 
three lines are displayed in scale-down. The same display mode 
is performed also when the screen is moved sideways. 

It has been discussed in this embodiment that when 
enhancing the focus line (focus column) , the text information 
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of the predetermined number of lines (the predetermined number 
of columns) containing the focus line (focus column) is displayed 
with the characters having the normal character size. As far 
as the function of the enhancement is performed, however, the 
text information of these lines may also be displayed with the 
characters larger or smaller than the normal character size. 

Referring to FIG. 8, in the case of scrolling in the 
up-and-down directions, the text information on the right side 
on the screen (which corresponds to five columns from the right 
inFIG. 8) is displayed with the characters of the normal character 
size, while the text information on the left side on the screen 
is displayed in a character size and at a character pitch that 
are scaled down at the predetermined scaling factor . As to which 
column is displayed in the normal size and which column is scaled 
down, the number and positions of these columns may be specified 
by an environment setting function of the information processing 
program 10 and stored as parameters in the memory 2. 

This contrivance facilitates grasping the contents being 
scrolled in displaying, e.g., a spreadsheet and a relational 
database of such a type that important pieces of information 
exist in the vicinity of the right end on the screen. Note that 
when scrolling sideways, specified lines are displayed in the 
normal character size, and other lines are displayed in 
scale-down, whereby the same display can be attained. 

Referring to FIG. 9, when scrolling the up-and-down 
directions, the upper and lower pieces of information on the 
screen are displayed in the normal character size, while the 
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lines in the vicinity of the center on the screen are displayed 
in a character size scaled down at a predetermined scaling factor . 
In the case of scrolling in the lateral direction, the right 
and left pieces of information on the screen are displayed in 
the normal character size, while the columns in the vicinity 
of the center on the screen are displayed in the character size 
scaled down at the predetermined scaling factor. This 
contrivance facilitates relating the display contents in the 
up-and-down directions or right-and-left directions on the 
screen . 

Referring to FIG. 10, when scrolling in the up-and-down 
directions , the lines in the vicinity of the center on the screen 
are displayed in the normal character size, and the lines other 
than those are displayed in the character size scaled down at 
the predetermined scaling factor. In the case of scrolling in 
the right-and-left directions, the columns in the vicinity of 
the center on the screen are displayed similarly in the normal 
character size, and the columns excluding those are displayed 
in the character size scaled down at the predetermined scaling 
factor . 

Referring to FIG. 11, in the case of scrolling in the 
up-and-down directions , the text information to be displayed 
is displayed with the characters scaled down at the predetermined 
scaling factor, and some pieces of information are enlarged and 
displayed in a marginal space on the right side of the screen. 
For displaying in this way, the information processing program 
10 transfers the display data of the scaled down characters 



disposed on the left side of the screen and the enlarged display 
data extracted from the left-sided data, disposed on the right 
side of the screen, to the device driver 12 via the OS 11, and 
generates a bitmap on the VRAM 4 in a format shown in FIG. 11. 
5 The text information is thereby displayed in a broader range 
on the left side of the screen, while some extracted pieces of 
information are displayed with the enlarged characters in the 
marginal space on the right side of the screen. It is therefore 
feasible to simultaneously grasp the outline in the broader range 
£3 10 and confirm the detailed information. 

CO In FIG. 11, the scaled down pieces of information and the 

CP 

JS enlarged pieces of data extracted therefrom are displayed on 

m 

m theone single screenbutmay alsobe displayed on separate screens 

h 

a (windows) . In this case, the window system contained in the OS11 

ft 

yj 15 may generate two windows. Then, the information processing 

TU 

1^ program 10 may display the scaled down text information and the 

j 8 ? enlarged text information extracted therefrom in respective 

windows . 

In this embodiment, when displaying the partial area of 
20 the text information, if the partial area start midways of the 
line and ends midways of the line, the rectangular display area 
98 containing the selected partial area 97 is similarly scaled 
down on one screen (FIG. 26) . In this case, all the characters 
in the rectangular display area 98 containing the partial area 
25 97 selected are scaled down. Instead, however, as shown in FIG. 
27, only the characters in the selected partial area are scaled 
down, and the data of line segments 96 (which are segments of 
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one head line and of one tail line in the rectangular display 
area) exclusive of the selected partial area, may be displayed 
in the normal character size. 

The screens on the display unit in this embodiment have 
been exemplified by use of the windows in the multi-window system, 
however, the embodiment of the present invention is not limited 
to the multi-window system. 

In the present embodiment, for displaying the scaled down 
characters, the device driver 12 generates the bitmap on the 
VRAM 4 through the OS 11 in accordance with the indication given 
from the information processing program 10. The scale-down of 
the characters is not, however, confined to the program-based 
operation, and the data generated temporarily as the bitmap on 
the VRAM 4 may also be scaled down by hardware. FIG. 25 shows 
this concept. Referring to FIG. 25, image data 93 generated 
on the VRAM 4 is scaled down by half (1/2) by a filter circuit 
(which involves thinning out the bitmap) . Then, the text 
information in the moving direction on the screen is taken into 
a marginal space of an image 94 generated as a result of that 
scale-down, thereby creating display data 95. 

The discussion on the present invention has focused on 
how the text data are displayed in the embodiment described above . 
The embodiment of the present invention is not, however, limited 
to the display of the text data. For instance, the information 
on only the image and mixed pieces of information of the text 
information and the image information, may also be processing 
targets of the present invention. If the image information is 



treated as the processing target, what is controlled may be a 
display size , an interval between the pieces of image information 
and an interval (in the vertical and horizontal directions) 
between the text information and the image information. 
5 Further, the scaling process shown in FIGS. 3 through 11 

may be applied to, for example, the image data (bitmap data or 
vector data) . This may also be conducted by the program on the 
CPU or may be actualized by the hardware as shown in FIG. 25. 

The information processing program 10 in this 
^ 10 embodiment is recorded on a readable-by-computer recording 
ffl medium. The information processing program 10 is read by a 

*P computer and executed together with the device driver 12 and 

ru 

01 the OS 11 installed into the computer, whereby the information 

sxtx. 

w 

s processing system in this embodiment can be actualized . Herein , 

***** 

tats* 

If* 15 the readable-by-computer recording medium embraces recording 

i Lj 

I fi mediums capable of storing information such as data, programs, 

3 

^ etc. electrically, magnetically or by optical action, which can 

be all read by the computer. This type of recording medium may 
be, e.g., a floppy disk, a magneto-optic disk , a CD-ROM, aCD-R/W, 

20 an MO, a DVD, a DAT, an 8mm tape, a memory card, etc. Further, 
this program may be stored in the hard disk 3 and in the memory 
2 of the computer and downloaded into other computers via 
communication lines . As a result, the computer downloaded with 
the information processing program 10 can be made to function 

25 as the information processing system in this embodiment. 



